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(54) MULTILAYER WIRING BOARD AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multilayer wiring board which has proper fluidity, 
which is excellent in a circuit filling property and a close contact property, which is resistant to 
a thermal shock from a low temperature up to a high temperature and which is suitable for a 
flip-chip mounting operation and to provide its manufacturing method. 
SOLUTION: In a multilayer wiring board, an adhesive layer which does not contain a long- 
fiberlike reinforcing material is formed at least at the outermost layer of an insulating layer. In 
this case, th e modulus of elasticity of the adhesive layer which is formed at the outermost 
layer is set at 1 to 5000MPa at 25°C and at 1 to 1000MPa at 100°C, and its coefficient of 
linear expansion at 25 to 150°C is set at 10 to 100ppm/°C. As the adhesive layer which 
comprises the characteristics, an adhesive layer which contains 100 pts.wt. of (1) an epox y 
resin and a phenolic resin altogether, 1 to 40 pts.wt. of (2) a high-molecular-weight resin which 
is compatible with the epoxy resin and whose weight average molecular weight is jOOOO or 
highe r, 40 to 200 pts.wt. of (3) a rubber whose weight average molecular weight is 100000 or 
higher, 0.1 to 5 pts.wt. of (4) a hardening promoter and 15 to 50 volume parts of (5) an 
organic filler with reference to 100 volume parts of the resins from (1) to (3). 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a multilayer-interconnection plate and its manufacture 

approach. 

[0002] 

[Description of the Prior Art] In recent years, the demand of the densification of component mounting of 
an electronic circuitry used for them is still severer with development of electronic equipment. The need 
for bare chip mounting is increasing and it is especially desirable at the point that reduction of substrate 
area with large flip chip mounting and reduction of the cost which wirebonding takes can be aimed at 
also in it in recent years. However, since the coefficient of linear expansion of a chip and a substrate 
differed when flip chip mounting is performed to the substrate of the conventional organic material, 
there was a trouble that the connection dependability at the time of receiving a thermal shock etc. was 
not enough. In the patchboard which used especially the glass epoxy resin substrate, when heating and 
cooling were repeated by the difference in the coefficient of linear expansion of a glass epoxy group 
plate and a silicon chip, the trouble of a crack occurring was in the soldered-joint section. Moreover, 
although relaxation of stress was conventionally aimed at using under-filling material, it had become the 
cause of a cost rise. 

[0003] a recent-years and circuit mounting society magazine - although the build up multilayer 
substrate in which flip chip mounting is possible is proposed are indicated by Vol.10 and No.7(1995) 
p.43 8-443, since UV hardening epoxy resin system is being used for this product, maximum service 
temperature is made into 115 degrees C. Tg (glass transition temperature) of UV hardening epoxy resin 
system is about 120 degrees C, and this is for an elastic modulus to fall rapidly bordering on near [ this ] 
temperature, and for coefficient of linear expansion to increase. Moreover, by UV hardening resin 
system, attaining flattening at the process and polish process which develop this resin by UV and form 
the hole for interlayer connections etc. needed to establish the process of dedication. In this although the 
lower one of an elastic modulus is good as demand characteristics of the build up structural steel worker 
insulating-layer ingredient for flip chip mounting, the property range of a clear elastic modulus is not 
clarified. Moreover, as the adhesives of a low elastic modulus, and an adhesion sheet, the adhesives of 
rubber and epoxy mixed stock are known from the former, and these are the adhesives which mixed 
various rubber and epoxy resins, such as acrylic rubber and acrylonitrile-butadiene rubber. 
[0004] 

[Problem(s) to be Solved by the Invention] Conventional GOMU epoxy resin adhesive had the low 
elastic modulus in an elevated temperature, and in order that coefficient of linear expansion might 
exceed degree C in 100 ppm /above Tg, it had the trouble that the connection dependability of the 
plating interlayer connection section of a through hole or an interstitial BAIA hole (IVH) was low. Thus, 
with the conventional technique, the multilayer-interconnection plate suitable for flip chip mounting 
which can bear the thermal shock from low temperature to an elevated temperature was not obtained. 
[0005] 
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[Means for Solving the Problem] This invention offers the multilayer-interconnection plate which has 
flip chip mounting dependability, and its manufacture approach. The elastic modulus of the adhesives 
layer which prepared the adhesives layer in which this invention does not contain continuous glass fiber- 
like reinforcing materials in the outermost layer in the multilayer-interconnection plate formed in the 
outermost layer of an insulating layer at least is l-5000MPa in 25 degrees C. It is the multilayer- 
interconnection plate characterized by being l-1000MPa in 100 degrees C, and being l-500MPa in 150 
degrees C, and the coefficient of linear expansion of 25 to 150 degrees C being 10-100 ppm/degree C. 
The adhesives layer prepared in the outermost layer (1) epoxy resin and phenol resin And the 100 in all 
weight section, (2) There are said epoxy resin and compatibility. Weight average molecular weight The 
30,000 or more amount resin 1 of macromolecules - 40 weight sections, (3) Weight average molecular 
weight is 15-50 volume ****** thing to the resin 100 volume section of (1) - (3) about 100,000 or 
more rubber 40 - the 200 weight sections, the (4) hardening accelerator 0.1-5 weight sections, and (5) 
inorganic filler. Moreover, the 100 in all weight section and (2) weight average molecular weight are 
[ 30,000 or more phenoxy resin 1 - 40 weight sections, and (3) weight average molecular weight / as 
opposed to / for (1) epoxy resin and phenol resin / the resin 100 volume section of (1) - (3) ] 15 - 50 
volume ****** things about 800,000 or more e poxy group content acrylic rubbers 40 - the 200 weight 
.sections, the (4) hardening accelerator 0.1-5 weight sections, an d (5) inorganic filler . ^— — 
[0006] Moreover, this invention carries out the laminating of the metallic foil with adhesives which 
prepared these adhesives layers on the metallic foil, and was changed into the semi-hardening condition 
to the outermost layer, and after it carries out heating pressurization unification, it is the manufacture 
approach of a multilayer-interconnection plate of performing circuit processing. Moreover, this 
invention makes a through hole in the above-mentioned metallic foil with adhesives, and the adhesive 
coated surface is piled up with the circuit plate which carried out circuit processing beforehand. Carry 
out heating pressurization and a through hole is made in the multilayer-interconnection plate and the 
metallic foil with adhesives which carry out laminating unification. It piles up with the circuit plate 
which carried out circuit processing of the adhesive coated surface beforehand, the sheet which carries 
out plastic flow to the back up plate beforehand punched on the metallic foil of said metallic foil with 
adhesives in the predetermined location in a laminating process on it is piled up, heating pressurization 
is carried out, and it is at the manufacture approach of the multilayer-interconnection plate which carries 
out laminating unification. 
[0007] 

[Embodiment of the Invention] The elastic modulus of the adhesives layer used for the outermost layer 
in this invention sets at 25 degrees C. By l-5000MPa Although it is l-500MPa in 150 degrees C and it is 
required in 100 degrees C for coefficient of linear expansion to be 10-100 ppm/degree C in 25 degrees C 
to 150 degrees C at l-1000MPa When these upper limits of this modulus of elasticity are exceeded, the 
thermal stress concerning the soldered-joint section of the flip chip mounting section becomes large, and 
connection dependability falls. Moreover, although the thermal stress concerning the soldered-joint 
section of the flip chip mounting section is small and connection dependability is good when a modulus 
of elasticity does not result in these minimums in each temperature, the connection dependability of the 
copper-plating part of an interlayer connection falls. Moreover, the upper limits in each temperature 
differ and it is based on the following reasons that it is required for an upper limit to be low at an 
elevated-temperature side. That is, the thermal stress concerning the soldered-joint section of the flip 
chip mounting section by the difference in the coefficient of linear expansion of a chip and a substrate 
requires that the elastic modulus of an insulating layer should become low gradually at an elevated- 
temperature side, in order to maintain thermal stress below at constant value, since it becomes large as 
temperature rises. Although the desired value of a modulus of elasticity changes with chip sizes, if the 
piece of a chip is 12mm or less, in 25 degrees C, to be l-5000MPa , to be l-1000MPa in 100 degrees C, 
and what is necessary is just l-500MPa in 150 degrees C. Moreover, it is desirable for the elastic 
modulus of the adhesives layer used for the outermost layer to be still smaller, and it is desirable [ at 1- 
lOOOMPa ], when the piece of a chip is larger than 12mm in l-500MPa in 25 degrees C that it is 1- 
lOOMPa in 150 degrees C in 100 degrees C. 
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[0008] Moreover, in 25 degrees C to 150 degrees C, coefficient of linear expansion needs to be 10-100 
ppm/degree C. Except this range, camber occurs in a substrate or the connection dependability of the 
copper-plating part of an interlayer connection falls. The adhesives used for the adhesives layer of this 
invention have the bonding strength at the time of moisture resistance, thermal resistance, and an 
elevated temperature, are excellent in a moderate fluidity, and inner layer circuit restoration nature and 
adhesion, are dealt with with fluid grant, and reconcile a sex. In epoxy - elastomeric adhesive which is 
one of the adhesives of this invention, the fall of adhesives on the strength, a flexible fall, increase of 
tuck nature, etc. solved the problem in the point of handling nature by the following approach. 

1) Damp-proof improvement is aimed at by having used the epoxy resin as the principal component. 

2) By using rubber with large molecular weight, even when there are few rubber additions, the 
reinforcement of adhesives and flexibility are secured. 

4) By using epoxy group content acrylic rubber with large molecular weight, the property of withstand 
voltage and electric corrosion-proof nature is given. 

5) By mixing an inorganic filler, reduction of tuck nature and improvement in crack-proof nature are 
aimed at. 

[0009] the epoxy resin used in this invention is hardened, and presents an adhesion operation » that 
what is necessary is just to be, it is two or more organic functions, and molecular weight is desirable and 
less than 3,000 epoxy resin is used more preferably less than 5,000. When molecular weight uses 500 or 
less bisphenol A mold or female mold liquefied resin especially, the fluidity at the time of a laminating 
can be improved and it is desirable. As for 500 or less bisphenol A mold or female mold liquefied resin, 
molecular weight is marketed by the trade name of Epicoat 807, Epicoat 827, and Epicoat 828 from oil- 
ized shell epoxy incorporated company. Moreover, from Dow Chemical Japan, Inc., it is marketed by 
the trade name of D.E.R.330, D.E.R.331, and D.E.R.361. Furthermore, it is marketed by the trade name 
of YD128 and YDF170 from Tohto Kasei Co., Ltd. Moreover, Br-ized epoxy resin, the fire-resistant 
epoxy resin of a non-halogen system, etc. may be used for the purpose of attaining flameproofing. There 
are some which are marketed by the trade name of ESB400 from Sumitomo Chemical Co., Ltd. as such 
a thing. 

[0010] A polyfunctional epoxy resin may be added for the purpose of a raise in Tg. As a polyfunctional 
epoxy resin, a phenol novolak mold epoxy resin and a cresol novolak mold epoxy resin are illustrated. 
The phenol novolak mold epoxy resin is marketed by the trade name of EPPN-201 from Nippon Kayaku 
Co., Ltd. Moreover, from Sumitomo Chemical Co., Ltd., a cresol novolak mold epoxy resin is the trade 
name of ESCN-001 and ESCN-195, and is marketed by the trade name of said Nippon Kayaku Co., Ltd. 
to EOCN1012, EOCN1025, and EOCN1027. 

[001 1] The phenol novolak resin which is the compound which has a phenolic hydroxy 1 group in [ two 
or more ] 1 molecule as phenol resin used by this invention, bisphenol novolak resin, cresol novolak 
resin, etc. are mentioned, and the electric corrosion-proof nature at the time of moisture absorption 
improves by these. 

[0012] As such phenol resin, it is marketed from Dainippon Ink & Chemicals, Inc. by the trade name of 
the FENO light LF 2882, the FENO light LF 2822, FENO light TD-2090, FENO light TD-2149, the 
FENO light VH4 1 50, and the FENO light VH4 1 70. 

[0013] As a hardening accelerator used by this invention, various imidazole derivatives are desirable. It 
is desirable to use the high thing of especially latency, and 2-methylimidazole, 2-ethyl-4- 
methylimidazole, l-cyanoethyl-2-phenylimidazole, 1-cyano ethyl-2-phenyl imidazolium trimellitate, etc. 
are mentioned as a high imidazole of such latency. Since hardening is slow when few, laminating time 
amount becomes long, effectiveness worsens, the available time of an adhesives layer will become short 
if many, and the amount used is inferior to workability, let it be the range of 0.1 - 5 weight section. 
Imidazole derivatives are marketed from Shikoku Chemicals Corp. by the trade name of 2E4MZ, 2 PZ- 
CN, and 2 PZ-CNS. 

[0014] The weight average molecular weight of an epoxy resin and compatibility is mentioned for 
phenoxy resin, the amount epoxy resin of macromolecules, polar large functional-group content rubber, 
etc. as 30,000 or more amount resin of macromolecules. The rubber with which polar large fiinctional- 
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group content rubber added the functional group with a large polarity like a carboxyl group to 
acrylonitrile-butadiene rubber or acrylic rubber is mentioned. 

[0015] Phenoxy resin is marketed by the trade name of FENOTOTO YP-40, FENOTOTO YP-50, and 
FENOTOTO YP-60 from Tohto Kasei Co., Ltd. As for the amount epoxy resin of macromolecules, 
molecular weight has the amount epoxy resin of macromolecules of 30,000-80,000, and the ultrahigh- 
molecular- weight epoxy resin with which molecular weight exceeds 80,000 further. From Japan 
Synthetic Rubber, carboxyl group content acrylonitrile-butadiene rubber is the trade name of PNR-1, 
and is marketed by the trade name of Nippon Zeon Co., Ltd. to NIPORU 1072. It is the above- 
mentioned epoxy resin and compatibility, and weight average molecular weight is made into the range 
of 1 - 40 weight section to the epoxy resin and phenol resin 100 weight section, and let preferably the 
amount of the 30,000 or more amount resin of macromolecules used be the range of 10 - 40 weight 
section. In case of under 1 weight section, the tuck of the adhesives layer which carried out semi- 
hardening may become large, and workability may get worse. When 40 weight sections are exceeded, it 
is for Tg of an epoxy resin phase to fall and for the thermal resistance in an elevated temperature etc. to 
fall. 

[0016] Weight average molecular weight is mentioned for NBR, acrylic rubber, etc. as 100,000 or more 
rubber. It is desirable for insulation to use good acrylic rubber in this at the time of an elevated 
temperature and moisture absorption. As such rubber, there is epoxy group content acrylic rubber whose 
weight average molecular weight is 800,000 or more, and it is marketed by the trade name of HTR- 
860P-3 from imperial chemistry industrial incorporated company. 

[0017] When there is little amount of the with an above-mentioned weight average molecular weight of 
100,000 or more rubber used, its reinforcement of an adhesives layer is small, and tuck nature becomes 
large, and since the phase of rubber will increase if many, the phase of an epoxy resin decreases, and the 
fall of the insulating dependability in an elevated temperature, a heat-resistant fall, and a damp-proof fall 
take place, let it be the range of the 40 - 200 weight section to the epoxy resin and phenol resin 100 
weight section. 

[0018] In this invention, although an inorganic filler is used, 15-50 volume section combination of the 
inorganic filler is carried out to the resin 100 volume section of above-mentioned (1) - (3) in this case. If 
there is less amount used than 15 volume sections, effectiveness will not be seen, but if it is used 
exceeding 50 volume sections, problems, such as a flexible fall of an adhesives layer, an adhesive fall, 
and a fall of the withstand voltage by void survival, will occur. By using an inorganic filler, adjustment 
of the elastic modulus in an elevated temperature can be performed, and also it is possible for the 
thermal conductivity of adhesives to be received, or for fire retardancy to be given, to be able to adjust 
melt viscosity, or to give thixotropy. 

[0019] As an inorganic filler, an aluminum hydroxide, a magnesium hydroxide, a calcium carbonate, a 
magnesium carbonate, a calcium silicate, a magnesium silicate, a calcium oxide, a magnesium oxide, 
alumina powder, alumimium nitride powder, a way acid aluminum whisker, boron nitride powder, a 
crystalline silica, an amorphous silica, etc. are mentioned. 

[0020] In order to receive thermal conductivity, alumina powder, alumimium nitride powder, boron 
nitride powder, a crystalline silica, and an amorphous silica are desirable. Among this, alumina powder 
has good heat dissipation nature, and it is suitable for it at a point with good thermal resistance and 
insulation. Moreover, although a crystalline silica or an amorphous silica is inferior to an alumina in 
respect of heat dissipation nature, since there are few ionicity impurities, its insulation at the time of 
PCT (pressure cooker test) processing is high, and suitable for it at a point with little corrosion of copper 
foil, aluminum wire, an aluminum plate, etc. In order to give fire retardancy, an aluminum hydroxide 
and a magnesium hydroxide are desirable. For the purpose of melt viscosity adjustment or grant of 
thixotropy, an aluminum hydroxide, a magnesium hydroxide, a calcium carbonate, a magnesium 
carbonate, a calcium silicate, a magnesium silicate, a calcium oxide, a magnesium oxide, an alumina, a 
crystalline silica, and an amorphous silica are desirable. 

[0021] It is desirable to blend a coupling agent with this invention as adhesives, in order to receive 
interface association between dissimilar materials. As a coupling agent, a silane coupling agent is 
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desirable. As a silane coupling agent, gamma-glycidoxypropyltrimetoxysilane, gamma-mercapto 
propyltrimethoxysilane, gamma-aminopropyl triethoxysilane, gamma-ureido propyl triethoxysilane, N- 
beta-aminoethyl-gamma-aminopropyl trimethoxysilane, etc. are mentioned. 

[0022] For the above mentioned silane coupling agent, gamma-glycidoxypropyltrimetoxy silane is NUC. 
A- 187 and gamma-mercapto propyltrimethoxysilane are NUC. A- 189 and gamma-aminopropyl 
triethoxy silane are NUC. A-l 100 and gamma-ureido propyl triethoxysilane are NUC. A-l 160 and N- 
beta-aminoethyl-gamma-aminopropyl trimethoxysilane are NUC. It is the trade name of A-l 120, and 
each is marketed from Nippon Unicar, Inc. 

[0023] From the point of thermal resistance or cost, to the epoxy resin and phenol resin 100 weight 
section, there are few loadings of a coupling agent than 10 weight sections, and they are made it is 
desirable and fewer than 5 weight sections. 

[0024] Furthermore, in order to adsorb an ionicity impurity and to improve the insulating dependability 
at the time of moisture absorption, an inorganic ion adsorbent may be blended. If there are also too many 
loadings of an inorganic ion adsorbent, since they will produce a heat-resistant fall, the rise of cost, etc., 
they are good to be fewer than 10 weight sections and to make it for it to be desirable and fewer than 5 
weight sections to the epoxy resin and phenol resin 100 weight section. That to which that to which it is 
the trade name of IXE-100 which uses a zirconium system compound as a component, and it uses an 
antimony bismuth system compound as a component is the trade name of IXE-600, and uses a 
magnesium aluminum system compound as a component from Toagosei chemical-industry incorporated 
company as an inorganic ion adsorbent is the trade name of IXE-700, and is marketed. Moreover, a 
hydrotalcite has some which are marketed by the trade name of DHT-4A from the consonance chemical 
industry. 

[0025] In addition, in order to prevent copper ionizing and beginning to melt as occasion demands, the 
compound, for example, triazine thiol compounds, known as copper inhibitor, a bisphenol system 
reducing agent, etc. may be blended. As a bisphenol system reducing agent, - methylenebis - (the [ 4- 
methyl-6-] 3-butylphenol), and 2 and 2 '4, 4'-thio-screw - (the [ 3-methyl-6-] 3-butylphenol) etc. is 
mentioned. 

[0026] The copper inhibitor which the copper inhibitor which uses triazine thiol compounds as a 
component is marketed by the trade name of JISUNETTO DB from Sankyoseiyakukogyo Corp., and 
uses a bisphenol system reducing agent as a component is marketed by the trade name of reed NOx BB 
from Yoshitomi Pharmaceutical Industries, Ltd. 

[0027] Continuous glass fiber-like reinforcing materials are glass or the textile fabrics made from 
plastics, a nonwoven fabric, etc. at the adhesives layer used by this invention excluding continuous glass 
fiber-like reinforcing materials. This is for the modulus of elasticity of an adhesives layer to become it 
high that it is continuous glass fiber-like, for the thermal stress concerning the soldered-joint section of 
the flip chip mounting section to become large in the case of flip chip mounting, and for connection 
dependability to fall. It dissolves and distributes, each component is used as a varnish at a solvent, the 
adhesives layer used by this invention applies and heats it on a metallic foil, and a solvent is removed 
and used for it. A metallic foil with adhesives can be obtained by preparing an adhesives layer on it 
using metallic foils, such as copper foil and aluminium foil. In addition, since the soldered-joint 
connection dependability of the flip chip section will fall if thin, and interlayer connection dependability 
will fall if thick, the thickness at the time of using these adhesives layer for the outer layer of a 
patchboard has the desirable range which is 30 micrometers - 300 micrometers. 

[0028] As for the solvent of varnish-izing, it is desirable to use the methyl ethyl ketone of a low-boiling 
point, an acetone, methyl isobutyl ketone, 2-ethoxyethanol, toluene, butyl Cellosolve, a methanol, 
ethanol, 2-methoxyethanol, etc. comparatively. 

[0029] It considers as the metallic foil with adhesives which prepared the adhesives layer in the metallic 
foil and was changed into the semi-hardening condition, the adhesive coated surface is piled up with the 
circuit plate which performed circuit processing beforehand, and heating pressurization is carried out, 
and the manufacture approach of a multilayer-interconnection plate carries out circuit processing, and let 
it be a multilayer-interconnection plate, after carrying out laminating unification. This circuit processing 
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is making the through hole used as the through hole by a drill etc., performing catalyst grant for smear 
processing and nonelectrolytic plating, nonelectrolytic plating, etc., or forming etching resist, removing 
an unnecessary metal and forming a circuit. Moreover, consider as the metallic foil with adhesives 
which prepared the adhesives layer in the metallic foil and was changed into the semi-hardening 
condition, and the through hole for forming an interstitial B AIA hole (IVH) is made in the part of 
arbitration, the inner layer circuit plate which formed the inner layer circuit beforehand — copper foil 
with adhesives — a inner layer circuit — in the part of the arbitration which a conductor connects with an 
outer layer circuit Alignment of the aforementioned through hole is carried out, it is piled up, the sheet 
which carries out plastic flow of the back up plate which carried out hole dawn to the same location as 
having opened in order to form IVH further beforehand on it in piles is piled up, these are inserted with 
the end plate made from stainless steel, and laminating unification is carried out. Then, the sheet and the 
back up plate which carry out plastic flow are torn off, in order to plan electrical installation of IVH and 
a through hole, after performing smear processing, catalyst grant, and non-electrolytic copper plating 
and making a metal layer form in a substrate front face after breaking the through hole which serves as a 
through hole in the part of the arbitration of this substrate, etching removal of the metal layer which 
formed etching resist and was exposed from etching resist is carried out, and an outer layer circuit is 
formed and it considers as a multilayer-interconnection plate. The sheet which carries out plastic flow 
has softening temperature or the melting point lower than an adhesives layer, and when carrying out 
laminating unification, it prevents that carry out plastic flow, fill the inside of a hole, and an adhesives 
layer flows, so that the inside of the hole which serves as IVH in the case of laminating unification may 
not be buried with an adhesives layer, the back up plate - a inner layer — a conductor — it is required in 
order to prevent that the level difference of a circuit appears in an outer layer front face, and it is 
required in order to reinforce the softness of the sheet which carries out plastic flow and to give a flat 
surface to an outer layer front face, if there is no back up plate - a inner layer circuit - an adhesives 
layer serves as convex in a part with a conductor, and surface irregularity arises. This is because the 
sheet which carries out plastic flow is between the end plates made from stainless steel, it became a 
buffer coat and a flow of an adhesives layer is barred. In order to cancel this, a through hole is prepared 
and the back up plate is prepared so that the sheet which carries out plastic flow to the part used as IVH 
may carry out plastic flow. The sheet which carries out plastic flow has softening temperature or the 
melting point lower than an adhesives layer, for example, thermoplastics sheets, such as polyethylene 
and polypropylene, are mentioned. The plastic sheet in which the thermal resistance in a metal plate or 
molding temperature is excellent is suitable for the back up plate, and plastic sheets, such as metal 
plates, such as copper, aluminum, stainless steel, and iron, polyphenylene SURUFIDDO and polyimide, 
and a polyether ether ketone, are illustrated. Thus, by using the obtained multilayer-interconnection plate 
as an inner strake, further, the laminating unification of the metallic foil with adhesives can be carried 
out, and it can also consider as a multilayer-interconnection plate on the outside. Laminating unification 
can be carried out and a metallic foil with adhesives can also be used for a glass-epoxy layered product 
etc. as a charge of a multilayer-interconnection plate so that an adhesives layer may become a layered 
product side, so that an outer layer may turn into an adhesives layer which does not contain continuous 
glass fiber-like reinforcing materials. Moreover, an adhesives varnish can be prepared in a layered 
product front face, and can be produced, or an adhesives layer can be prepared on plastic film, and this 
can also be imprinted on a layered product front face. 
[0030] 
[Example] 

(Adhesives varnish combination used in an example 1 and the example 2) The adhesives varnish was 
produced from the constituent shown below. As an epoxy resin, as the bisphenol A mold epoxy resin 
(weight-per-epoxy-equivalent 200 and Epicoat 828 by oil-ized shell epoxy incorporated company were 
used) 30 section (it is the same the weight section and the following), and phenol resin The weight 
average molecular weight of the bisphenol A novolak resin (FENO light LF 2882 by Dainippon Ink & 
Chemicals, Inc. was used) 25 section, an epoxy resin, and compatibility as 30,000 or more amount resin 
of macromolecules The phenoxy resin (molecular weight 50,000 and FENOTOTO YP-50 by Tohto 
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Kasei Co., Ltd. were used) 10 section and weight average molecular weight as 100,000 or more rubber 
The epoxy group content acrylic rubber (molecular weight 1 million and HTR-860P-3 by imperial 
chemistry industrial incorporated company were used) 30 section, The hardening-accelerator 2 PZ-CN(2 
PZ-CN by Shikoku Chemicals Corp. was used) 0.5 section, A methyl ethyl ketone is added to the 
constituent which consists of the gamma-glycidoxypropyltrimetoxysilane (NCU A- 187 by Nippon 
Unicar, Inc. were used) 0.5 section. Further as an inorganic filler The alumina filler (AL-160-SG-1 by 
Showa Denko K.K. was used) 100 section (about 30 volume section) was added. This was mixed with 
the bead mill, the methyl ethyl ketone was added further, the vacuum deairing of the viscosity was 
adjusted and carried out, and the adhesives varnish was produced. 

[0031] (Adhesives varnish combination used in the example 3) Epoxy group content acrylic rubber 
(molecular weight 1 million and HTR-860P-3 by imperial chemistry industrial incorporated company 
were used) was changed into the carboxyl group content NBR (molecular weight 300,000, FN3703 by 
Nippon Zeon Co., Ltd.), and also the adhesives varnish was produced like the example 1. 
[0032] (Adhesives varnish combination used in the example 1 of a comparison) Acrylic rubber was not 
used and also the adhesives varnish was produced like the example 1 . 

[0033] (Adhesives varnish combination used in the example 2 of a comparison) Both acrylic rubbers 
were increased to the 150 sections (an inorganic filler serves as the about 13 volume section), and also 
the adhesives varnish was produced like the example 1 . 

[0034] (Example 1) Blade coater was used and applied to the roughening side of electrolytic copper foil 
with a thickness of 18 micrometers, the adhesives varnish of an example 1 was dried for 10 minutes at 
120 degrees C to it, and the metallic foil with adhesives in the semi-hardening condition that the 
thickness of an adhesives layer is 75 micrometers was obtained, beforehand ~ a inner layer circuit - 
forming « the front face - melanism — the processed glass epoxy double-sided inner layer circuit plate 
with a thickness of 0.8mm ~ up and down, said copper foil with adhesives was piled up, these were 
inserted with the end plate made from stainless steel, whenever [ pressure 2MPa and stoving 
temperature ], for [ 170 degrees-C, and part / for // and programming-rate elevated-temperature holding- 
time / of 10 degrees C ] 60 minutes, the condition for cooling rate/of -10 degrees C, the press laminating 
was performed and laminating unification was carried out under reduced pressure of lOtorr. Then, the 
through hole with a diameter [ used as a through hole ] of 0.8mm was made in this substrate, non- 
electrolytic copper plating and electrolytic copper plating were performed, and copper plating with a 
thickness of 15 micrometers was formed in the through hole and the substrate front face. And etching 
resist was prepared, the outer layer circuit was formed, and the four-layer printed wired board was 
produced. 

[0035] (Examples 2 and 3 and examples 1 and 2 of a comparison) Blade coater was used and applied to 
the roughening side of electrolytic copper foil with a thickness of 1 8 micrometers, respectively, the 
adhesives varnish of examples 2 and 3 and the examples 1 and 2 of a comparison was dried for 10 
minutes at 120 degrees C to it, and adhesives layer thickness obtained the metallic foil with adhesives in 
the semi-hardening condition that softening temperature is 75 degrees C, by 50 micrometers. The 
through hole with a diameter [ for forming an interstitial BAIA hole (IVH) in this metallic foil with 
adhesives ] of 0.3mm was made in the part of arbitration, and - beforehand ~ a inner layer circuit - 
forming - the front face - melanism - the processed glass-epoxy double-sided inner layer circuit plate 
(copper foil thickness of 18 micrometers) with a thickness of 0.8mm up and down said copper foil with 
adhesives - a inner layer circuit - in the part of the arbitration which a conductor connects with an outer 
layer circuit Further the 70-micrometer double-sided smooth copper foil punched in the same location as 
having opened in order to carry out alignment of the aforementioned through hole, to pile it up and to 
form IVH beforehand as the back up plate in piles The polyethylene sheet which is a 90-micrometer 
sheet which carries out plastic flow on it is piled up. These were inserted with the end plate made from 
stainless steel, whenever [ pressure 2MPa and stoving temperature ], for [ 170 degrees-C, and part / for // 
and programming-rate elevated-temperature holding-time / of 10 degrees C ] 60 minutes, the condition 
for cooling rate/of -10 degrees C, the press laminating was performed and laminating unification was 
carried out under reduced pressure of lOtorr. Then, after tearing off the sheet and double-sided smooth 
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copper foil which carry out plastic flow and making the through hole used as a through hole in the part 
of the arbitration of this substrate, in order to plan electrical installation of IVH and a through hole 
smear processing and catalyst grant — the occasion ~ after performing radio solution copper plating and 
making a metal copper layer with a thickness of 15 micrometers form in a substrate front face, etching 
resist was formed, etching removal of the copper exposed from etching resist was carried out, the outer 
layer circuit was formed, and the multilayer-interconnection plate was obtained. 
[0036] Thus, about the produced multilayer-interconnection plate, as it was the following, the engine 
performance was evaluated. 

[Initial defective continuity]: The direct current voltage of 5V was impressed to the Bahia hall part of a 
multilayer-interconnection plate, and connection resistance was measured. When the value of 
connection resistance was 0.1 ohms or more, it was estimated that it was poor. 
[Surface roughness]: Using the contact process surface roughness meter, "size" and when the level 
difference on the front face of an outer layer exceeded the thickness of a inner layer circuit, and not 
exceeding, it evaluated as "smallness." 

[The evaluation approach of flip-chip mounting dependability]: It is a chip size on a multilayer- 
interconnection plate. The soldered joint of 9mmx9mm and the semiconductor chip made from silicon 
with a thickness of 0.4mm was carried out to the substrate by the flip chip bonder. By making this into a 
sample, the connection resistance after thermal cycling test (let repeat for 150-degree-C, 30-minute 
maintenance, and cooling 5 minutes be 1 cycle for -30-degree-C, 30-minute maintenance, and 
temperature up 5 minutes) 2000 cycle was measured, connection resistance considered the less than 1.2 
times [ of the first stage ] thing as success, and the thing exceeding 1.2 times of the first stage was 
evaluated as a rejection. 

[Flexibility]: Copper foil with adhesives was twisted around the cylinder with a diameter of 10mm at 25 
degrees C, the thing without crack initiation was made good, and the thing with crack initiation was 
evaluated as a defect. 

[Workability]: Punch performed hole dawn to copper foil with adhesives, and what makes a defect what 
generating or resin waste of a crack etc. generated, and does not have them was evaluated as good. 
[Coefficient of linear expansion]: After having used blade coater in the smooth side of copper foil, 
respectively, applying the adhesives varnish of each example and the example of a comparison and 
drying it for 10 minutes at 120 degrees C, the smooth side of copper foil was further put on this at the 
adhesives layer side, etching removal of the 170 degrees C of the copper foil of the double-sided copper 
foil with adhesives obtained by carrying out heating pressurization for 60 minutes was carried out 2 
MPa, and the adhesive film was obtained. From this adhesive film, it considered as the sample (30-300 
micrometers in thickness) with a die length [ of 15mm ], and a width of face of 5mm, and measured in 
the die-length direction, having applied the tensile load of 5gf(s). 

[Modulus of elasticity (MPa) in each temperature] It measured using : DMA (the dynamic apparatus-for- 
thermomechanical-analysis and Du Pont make, the 982 mold DMA). 

The elastic modulus and coefficient of linear expansion in each temperature were shown in Table 1. 
Moreover, the evaluation result of a multilayer-interconnection plate and copper foil with adhesives 
obtained above was shown in Table 2. 
[0037] 
[Table 1] 
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[0038] 
[Table 2] 

An example The example of a comparison 12 3 12 

~ Flip chip mounting article Success Success Success Rejection Rejection ******** Initial defective 
continuity - Good Fitness Defect Fitness Surface roughness Smallness Smallness Smallness Smallness 

Size Flexibility fitness Good Good [ poor ] Good Workability Good Good Good Defect Good 

[0039] Examples 1-3 are within the limits of the elastic modulus and coefficient of 

linear expansion which each specified by this invention, and the adhesives layer containing both an 
epoxy resin [ and ], phenol resin, an epoxy resin and the amount resin of macromolecules of 
compatibility, and rubber is used for them. These are excellent in the mounting dependability of a flip 
chip, and also excelling in flexibility and circuit restoration nature is shown. 

[0040] Moreover, since the example 1 of a comparison does not contain rubber, the modulus of elasticity 
of 25-100 degrees C is large, flip chip mounting dependability worsens and flexibility is also falling. 
Since the example 2 of a comparison has many loadings of rubber, flip chip mounting dependability has 
become [ the coefficient of linear expansion in an elevated temperature ] large bad. moreover, the 
conductor of the inner layer circuit where a fluidity is bad and is evaluated by surface roughness - the 
irregularity of a circuit has appeared also in the outer layer circuit. 
[0041] 

[Effect of the Invention] It excels in the mounting dependability of a flip chip by this invention, and also 
the multilayer-interconnection plate which is excellent in flexibility and circuit restoration nature, and its 
manufacture approach are offered. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The multilayer-interconnection plate characterized by for the elastic modulus of the adhesives 
layer which prepared the adhesives layer which does not contain continuous glass fiber-like reinforcing 
materials in the outermost layer in the multilayer-interconnection plate formed in the outermost layer of 
an insulating layer at least being l-500MPa in 150 degrees C in 1-lOOOMPa in 100 degrees C in 25 
degrees C, and the coefficient of linear expansion of 25 to 150 degrees C being 10-100 ppm/degree C in 
l-5000MPa. 

[Claim 2] The adhesives layer prepared in the outermost layer (1) epoxy resin and phenol resin The 100 
in all weight section, (2) There are said epoxy resin and compatibility. Weight average molecular weight 
The 30,000 or more amount resin 1 of macromolecules - 40 weight sections, (3) Weight average 
molecular weight is a multilayer- interconnection plate given in 15 - 50 volume ****** claim 1 to the 
resin 100 volume section of (1) - (3) about 100,000 or more rubber 40 - the 200 weight sections, the (4) 
hardening accelerator 0.1-5 weight sections, and (5) inorganic filler. 

[Claim 3] The adhesives layer prepared in the outermost layer (1) epoxy resin and phenol resin The 100 
in all weight section, (2) Weight average molecular weight 30,000 or more phenoxy resin 1 - 40 weight 
sections, (3) Weight average molecular weight is a multilayer-interconnection plate given in 15 - 50 
volume ****** claim 1 to the resin 100 volume section of (1) - (3) about 800,000 or more epoxy group 
content acrylic rubbers 40 - the 200 weight sections, the (4) hardening accelerator 0.1-5 weight 
sections, and (5) inorganic filler. 

[Claim 4] The manufacture approach of the multilayer-interconnection plate which prepares an 
adhesives layer according to claim 2 or 3 on a metallic foil, changes into a semi-hardening condition, 
considers as a metallic foil with adhesives, piles up the adhesive coated surface with the circuit plate 
which performed circuit processing beforehand, carries out heating pressurization, and is characterized 
by carrying out circuit processing after carrying out laminating unification. 

[Claim 5] Prepare an adhesives layer according to claim 2 or 3 on a metallic foil, change into a semi- 
hardening condition, and it considers as a metallic foil with adhesives. Make a through hole in a metallic 
foil with adhesives, and the adhesive coated surface is piled up with the circuit plate which performed 
circuit processing beforehand. The manufacture approach of the multilayer-interconnection plate which 
piles up the sheet which carries out plastic flow to the back up plate beforehand punched on said 
metallic foil with adhesives in the predetermined location in a laminating process on it, carries out 
heating pressurization, and is characterized by carrying out laminating unification. 
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[0 0 0 8] £fc2 5*C/)>5 1 5 0TC(£*^T. £&3 
ftftft' 1 0 - 1 0 0 p pm/t?i&**&StffcSo C4> 

**u sss^gstiie, rtBBB%W£*e*tteB 

1) x#*$/BB*±j^fcLfcCi:-e % BBttOlftLh 

So 

■r * c k »c ct 5 , mEEftcmM^mtvAr^sti 

5) m®7J : 5-%m&-?%C£\cJ:r) > 

[0 0 0 9] *SMBfc:43V>Tfl6fflSti*x**S/*B 
lis SfbLTS3tffffl^M-rSfeO*nifJ:<. HSfig 
0±T* #?BtfffSl<fi5. 0 0 0m £D#£ 
L < B 3 . 0 0 O*B0x**34IB#ttA£h«. w 
tc, »?fi^5 0 0ttTOeX7xy-;PAl!SfcttF 

swkwb*b^« t: wi«o»ntt«A±'r« ctw 

?«TffCU\ »?fi^5 0 0«TOlfX7xy-;l/ 
ASSfcttFSBKBBtt* «ftS/x;l/x#*s^iaCft 
tt*6, xtfr3-h807. xtTn-h8 2 7, xtfri 

-h8 2 8oiSisa«'pmis?nTv^o tr&rs. 
*;i/H*aa^a^6«, d. e. r. 330, d. 

E. R. 3 3 1, D. E. R. 3 6 1 <DiS&:&-erf5E;* 
nxt>So XM4Hfetftttfr&, YD 1 2 

8, ydf 1 7 oo»a*T?ffjis«nr^So si 

«{t*0*<l*:£B«£, B r{fcx#*S/ttB* #/M3 
y>«0«Bttx**S4BB9*«fflLTtftir\ CO 
*5ftfeOkLTftftffc*2Jttia:*tt^6 E S B 4 0 

[ooio] STgfl:*eMlc»«|ftx«4Fi4ni«to 

*TS><U\, £«Bx#*S/»Bi:LT», 7x^-/1/ 
y #7 y ^Sx#4->«8S^* 4?5 ^ ^Sx 

*54«Btt, 0*ftaittSSa^6, EPPN-2 0 1 

coaa,*Tmig^nTi/^o $fc, >u7-*/*5y 

*fflx#'*j/«fBtt, tt£fb4exB«3«tt^&. ES 
CN-0 0 K ESCN-1 9 50SSST, *fc, 85 

i2e*fkastts$a^e>s EOCN1012, eocn 

1 02 5, EOCN 1 0 2 7C0]ffia«TTtjBg*nTV> 



(4) 
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•5. 

tt, 7 x /-;MbJcKS« l #?<Plc 2 <I«±*rr*<t 
[oo i 21 cv&vi&y xy-zi'ffliitLTtt, *b 

*^>^{t^IiM^&fc*>e>, 7x/7-r h L F 2 8 
82, 7x/5^hLF2 82 2. 7x-/5-Y hTD — 
2090, 7x75'fMD-2 1 4 9, 7x/7-f'h 10 
VH4 1 5 0, 7x75-f HVH4 1 7 0<DiSfli*?H5 

[0 0 13] *SWTffiffl-r5S{kffiitaiJi:LTtt, s 

^V-rt/fcLTti, 2-^;M5?'/-;K 2-x* 
/U- 4 - * *;W 5 jtV—fc 1 -f7 V X^;l/- 2 - 
7i-;K5^!/-;K 1 ->7/xf/l/-2-7iX 

wj^/y ?a h y * u Fwvtjf&nt, <iffl 

gftfc&S©T% 0. l~5SggP©SS5fflfr%. 
?V-)\<mt. QS{biEIJ!t8a££ttfr£>, 2 E 4 M 
Z. 2PZ-CN, 2 PZ-CNScDffia*TrUSSSn 
TV*. 

[0 0 14] xtf+S'SJBlfctiiattOBa^Sg^atf 

#?ax#**8i8f, &tt.£Q**l,vtfiggSW=fA^tf 
W5.nS. ffittfD^tV^fSSSSiiAtt, 7*>Ja 
x h >; /1/-7* i?x.>3j**7 * 'J iU JAfc so 
/I/SO* 5 fcffi&tf*£V^S£ttinLfc JAtf^f 

[0015] 7x./*s/$fli£, m»{kfie«s^a^ 

6, 7i/h-hYP-40, 7x/ h-hYP-5 
0, 7x/h-hYP-6 0<Diffia*-pmi5«nTV^ 

»^Sx^*i/«9Sgtt, #ffltf3~873<DH4> 
?ax#*->«t)!i, SfclCtt, #pa#875*fi*.sis 

UDxhy;W-7*4?xv^i»tt, B*-&#:JAfr5, 

&, x#-/H 0 7 2<DSaST-rUBS*nT^*o ±12 

x#* t tiigftTfe o ftoaawssHW 3 73 
yuxomvmmmvmimii.. x**->«s§si;7x 

/-/l^BI 1 0 OlSSMCttLT, 1-4 Ofifi^Cffi 
fflt«n, SfSlXlil 0-4 0*aS5©eHi:S*a 

i aass*si-cfe5 1 ^sfburcssajso* * 

*<*t < * 9 ftSttA'S(tf * c i: <&*. 4 0 aagp 
x#*->8J8i*§<DTg;WrFU B5iST-<D 

[0016] nmv&ifrmw 1 o^w±©=fAf: lt » 



li, NBR, 7^'J;Hfi»^*W6n« e CO«pT?JS 
iSftRtf (Ri8B?tc*>i,>T fe*&Sfttf&»*7 * 'J ;V:JA 

a^^fatf 8 o 7jw±t*« x**->s^*7 * y 

;l/=fA*<i&!K #B{t#&8Hfc££tt*^, HTR-8 
6 0 P - 3<DSS*Ti1i|g2nT^So 

[0017] ±f2aa¥Js#?a i omy±oJi*(D8. 

£^fc:JA©ffi*<£<fc»K X#*5/fflBI 

SBtt<D<£~F\ aSiSttOfiT^iEcsrcftx^S/ffiKR 
lf7xy-;l/fiJBgl 0 0aa»tJ*LT, 4 0-2 0 0 

aasoiBBtsn*. 

[0018] *5£w§-ett, ^a7-<7-*ffiffl-rs*\ 
c©#£, a«:7-f5-%jja© (i) ~ o) <omm 

1 0 0#SastC*tLT 15-5 Ottttffie^**. <£ffl 

a*<i stm®z>>'j>*^t. anAmen-f, 5 0# 

fg&f*. ftl«l7-<-5-%«ffl-r*ci:fi:j:»), SiST? 

[0 0 19] tmyj^-tLXl^ *K{k7;l/5x>> 

•>7A, •!r-i'Sj!j;l/i/'>i», *<<m<i9%i/*>^ M<t 
*;l/->7i», »fk^y*->7A, 7;l/5-#-»5)5, g{t7 
;l/5x7i»»*, S?K7;l/57-<^*, a<k*7fg|9 

[0 0 2 0] J»e«l1x*J:<-r*fcl6tca, 7;l/5^l» 

5ic, 3{t7;i/sx->A8>*, mit^^mm. nattf 
y*, ^fitt->y**'»s'Lv^. c©rt. 7;i/^^-i»5tc 

sre, ean->y**/-c«#aix>'y*«, s«a 

tt^-e»7;U5+J:t)*SA\ 

v^*, PCT (7l/yH-^y*-fXh) fflgBt 

©iaei4*'as<, ks,-7;p5®, 7;i/5«^©sa*' 

<k7;V5x>i>i», *K<k-7^i/H,i»*^SUv^. ?SS4 

*->->A, Sfb^J^l/^^A, Kftv^*->7A, 7;l/ = 

[0 0 2 1] »S»Ji:tT, g8#8M<D 

lfffilB^S:J:<-r«fei{)C, A-yyyv^j^E^-r* 
Cfc*'»$U>. *v7»J WmtLTK, ->7>Ay 
7"'jy'{WIKUii ->7>*-y7y>^Ji:LT 
tt, y-yy->K*->7nif/Vhy^h^>->7V, y 
-^;l/A7h7ntT;l/fy3t h*v^>7V, y-757 



:/n£;i/M!xh*$/->5>, y -7l~f V7u\Z)\,y 
'Jxh^^^ N-0-75/x?-;l/-y-7S./ 

too 2 23 ®jfBLfcs/5>*«>:/y y-y 

U •> F*->7n h y * h*S/->7V*<N U C A- 
18 7, y-^;l/*yhynlf;l/hyp( h+i/i/?^' 
NUC A-l 8 9, y-TSy^'n^l/byxh+i' 
S^VA'NUC A-l 100, y-^WF^oW 
hUim^^'NUC A-l 16 0, N-0- 
7 5 / xf-;l/- y - 7 5 / y n h y ^ h + > 
*'N U C A — 1 1 2 0 OffiS*T?, ^1* B*xx 

[0 0 2 3] A^ryv^JOE^aii, BS^a* 
YVMfrto. x**5/^8§Rt;7xy-;HS8il oos 
ggptCflLT, 1 0SSSP<t!5'>ft<, $f$L<tt5fi 

[0 0 2 4] S&IC, -f^-Vtt^te^KitLT, Bftig 

#*y8Bt&tf7x/-;l/ffiBIl 0 0SSSP»C»LT, 
1 0Bggp<k»)'>4<, »SL<tt5asa5*>)'>4< 

wixE-iooosa*^ 7>f-*>trxvx 

l&ft^fcjStffc-ra*.©** I X E - 6 0 OOiSffi* 
T, vy*i/7A7;U = x?i»£{t^%Jff#i:-f 5*. 

©am xE-7oo<oas,a*T, rtBg^nr^*. * 

ft, /WKn?;WKi, ««fb¥X3ifre>. DHT 

-4 AoffiD^^msgsnrv^fe^A^s. 

[00 2 5] CCflS, gf*V*V{bfCiS 

/l/£37C»J#*K-&LTfcJ:v\, trX7x/-;V?ftl7c 

SJirLTtt, 2. 2' -^UV-fcTX- (4-^^;U 

-6-IB3-7*7l/7x>'-.rt/) , 4. 4' 

x- (3-.?t*/i/-6-S3-7*-;l/7x/-;l/) S?*< 

wens. 

[0026] by 7i?>**-Mt-$mi$.tit*zm 
S5 B 0 oSt?mi5?nTfe»), *ft, ^7x/-;i'»ji7c 

[0 0 2 7] *SWTffl^SSSSiJHK:, g«««CD« 
7 'J v 7* «y 7fSi£§<Di§£tMi, 7 'J y 7* y 7&£ 
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tt, &JStt*i88J£jS# • »SUT7x7,i: U 
7;P5x7£?S!5®&JBf§*E^T, *©±K#g8iJ/a 

stanza, ^fc7yy7*"y78P©«A,fc*&syss& 
flMwsw'ffTu w^bmwmmnmi&.T*zk 

3 0 jim— 3 0 0 /i mOElltfSfS LV. 
[0 0 2 8] 7xxfk©jgSiJtt, JtttttfiMAO. 
10 ;l/Xf-;Vy F- X 7-th X **/WV7*7Hr hy, 

h/l/xy, 7*-;Hr;I/V/U 
7, x*v-;i/, 2 M*s/x*y-ii/ 

[0029] zm^&nwt-fi'&t. &mmic&mm 

8©SM*^i&®Bi0X£fiSLfcl|]gg«fc«fa, MMm 
EEbTSUI-{*ft:Lfc&, @«SiOILT^JlBg«fr 

20 (D«SJSM*#, ^e/g*o*??*?To/'cy, x>y^y?V 

■f 7*-;l' ( I VH) «gfitr*ft»©S5i^'&ffiSO 
Sfitc, 88SJttfrSf?S*, rtillsIgSSIfoWJflaiSfc 

®wm\cKWfi.rcm&tititmtiT. *o±icaHxiit 
SJi-ttftrs. c©&, ggft85fi-r*i'-hfcM 

;l/t4*Kji7^*W^/j:©-5, I VHRt;x;l/-*-;l/ 
A>6SaiLft^SS*x-yf-V^£L. ^.@|s]gS%^ 

SffiGfldbA'SEU*. cn«, Xr>UXS<oaffii:tfDffl 
so «>, I VHfc%*SP»KSifi8ftK-r*S/-hA^Hx8fli!) 



(6) 
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>- h it. mm®*, o tmt&t> l < itM&m^t> 
x— f /v* h >m<o-?77.?y {fastis. c<o 

TSSo &t3J7XX*fc/I<*&8fl»cKttff8!(l, 

ftfcSJfttgffifciG^t * c f: 5. 
[0030] 

->«ISfcbT, VfX7x/-/l/A3!x#**>8fBt (X* 

*f3S2 0 0, J4{b->x;i/x^*->tt^SttS©xe 

8 2 8*ffifflLfc) 3 0§P (fiSSB, 
C) . 7x/-;i/^Bii:LT. ex7xy-;VAy#5 
(^a*-cv*{t^i^aas^a:i!©7xy7 

^ M. F 2 8 8 2£{&BL-fc) 2 X#*S/<S}Iifc 

t» 7x/*->«8i (^M57j. mmtfiL&jS.gt±m 

<07xy K-hYP-50*ffifflLfc) 1 0S5. S§¥ » 
^tFS^I 0^W±OJAfctT. I#*->IM7 
f 'J^=fi» (»?il0 0S, ?&B<b¥l£!Sl*iS£*±H 
<9HTR-8 6 0P-3*{£fflLfc) 3 OSk SEfbiSii 
» 2 P Z - C N (Qil{fc<aiSS£tfc££tf:g!© 2 P Z - C 
NfcffifflLfc) 0. 5SS. y-W*/Y*i/-7u\>A,\> 

A-l 8 7£{£ffiLfc) 0. 5S5*6*SiiajS8lK, * 
^;l/X^/l/-5rJ->*:ira>U £&tc»S87*7-i:l,T, 
7;V5^7^ 7- (BSfDHltt^ttScD A L — 1 6 0 
-SC-l*ffifflLfc) 1 006? (*«J3 0{8HS) SiO 40 
Kho cn£tf-XS;l/Tig£U S&fc*?-;l/x?-;l/ 
*hV«:iO;tT«;£*:iSSIU SfflBtMl,&g&J7xx 

C003 1] (HS80t|37?ffiffl-r%fif«»J7XXE^) 
x#*s/g£*r7»'J;i/:JA (#FSi oo^, fiJSft: 

^SIS«a#ttfi(DH TR-860P-3 *<£ffl Lfc) 
**;l>#*->/l/g££N B R (#?S3 07J, B*-tf* 
y«3S£fcH©F N 3 7 0 3) caSLfcffctt, 0&S605 
1 fcH«IKUTSSffJ7xx*^iSLfc. 
[0 0 3 2] (Jt««IJ 1 Tffifflf5ag»J7x^E^) so 
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§&J7XX*ttHbfco 

[0 0 3 3] CttR<W2T?gffl-rSfcSJPJ7XXiB£) 
7*'J/l/=a*8U: 1 5 06B 0S87-f 1 3 

[0034] mmm\) ®zi 8 vmvtmimom 
vvcw&u i 2 oxre i oameitu 8S$jb<oj» 

2A<7 5 Mm©^b*^08S3iJttt&JS«%#fc. 
0. 8mm©#7Xx#*S/^rtBlI]ffi«©±T£, 
I*ZMPa. M&iafil 7 0t, Higagl 

or/#, &mut$mm o#ra, ^asia- 1 ox/ 

tfiDfcfr-?. lOtorr ©^TT, 7VX«ll*fT 
*t^-(*(bUfco coSSlcx;!^- *-;!/ 

fc&*BS0. 8mm<DS>§ft£;&tt, *RS8?ffl«>o£ 
h«Ba*-3**fTV>»« 1 5/im©Sl»o2*Sji7t 

ufc. 

[0 0 3 5] (HSS0IJ2, 3RtfJ±«0UK 2)JP£l 
8/tm(Da«?^?S<OfflfbffitC. ^JStW2. 3, JtRM 

5 0 MmT«tfbSl*<7 5t«0¥®fb«^Og©8iJ^^ 

t*/V7*-A (1VH) *Jg^5/-c*<DES0. 

ft/flHlBfcffrSU ^(OSffi^Sfbi&aLfcJP^O. 8 
mm<D*-7^-Xi}?*v'@5ffif*gS[elKfi C^fSii* 1 8 

^■TS^«)tfeftft:Oi:^i;ffiB»C7tfe{tUfc7 0 
m<D55®¥?SS?5*BfaT, *<D±fc: 9 0 mOSUJiSt 
i*t 5 h S # D x? 1 b > i/- h 5rSta, cn6 
«r^VUXS!<Da«Ta*, E*2MPa> fip!»ia« 

1 7 ot, »i§aa i o*c/#. aia«js«ffl6 o» 

H> Ktiim&- 1 0*C/#O*ft-e, 1 0 t o r r <0« 

ft, x-yf-vyus;xhS:Jgj«L„ I'^y^Xh 
^SBtilUftffl^x-yf-y^^L, n®®B*»jgu 
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[0 0 3 6] COZSkLTftMLK&mmm&lC-O^ 

C7 U -y 7> -y T'f&gffiSItt <OfP«75iaO : £BE©« 
±fc, f7^X 9nnX 9nn, JP^O. 4nin(D'>»J io 

^gettft. cn%i»fcUTiMM*/i*ii (-3 

0t, 3 0#&&, #fc§5#, 15 OX, 3 0#«#, 
ft%l5ft<Dm*)&L*:l-V-'(ir)l't1r&') 2 0 00->M 

CWfcSffi :mMtt2®m*. 2 5*CTB&10m 
U *7 y*f?£©£S LTMLfco » 



(finite) : }^SW£»?gE/<>*lcTrtf8tt*fi 
0\ *5'y*3S<0££$fctt, 8fl§<r*<f$£l,fcfeco 

1 2 0*CT1 0#|ia£j!8Lfc&, CtUC-£<o\CffiS(D¥ 
»®£8gSijraffl!ncBte> 2 MP a, 1 7 OX, 6 0# 
ffltamoK L Tit 6 ttfc gS&ltf t WffiffiJSO^Ig * x 

•yf-v^ifc^LT, «a7-r;i/A*fifc. co&87<< 

;l/A*>6, ft* l 5mm, i@5mmCDStiB (i?2 3 0~ 
3 00/*m) i:U ftS^ftfcSg f ©§l8t>Efa**-> 

[&ig£-p©3P6s?i (MP a) J : DMA (^-f^.= >v 
»&SH£#St£II, xa#>fcg!, 9 8 2I«DMA) * 

sit, *ii«t»(03*tt*fca»3i«a*^Lfc. 
a 2 tea, ±iBT^&nrc^®i2iiiffii:g§sij^#aja 

[003 7] 
[Si] 



sarrosra* (mp a) 


mm eo 


38J60I1 


1658*92 


£86*93 


JtttHl 




25 


3500 


3 5 0 0 


2400 


7600 


1 500 


10 0 


50 0 


500 


350 


340 0 


100 


150 


1 8 0 


1 8 0 


50 


50 


35 


#fiKTO«SKlH6R (x 1 Q-'/X) 


mm cc) 


SSJS091 


3B6092 




Jtt*«l 


tt«W2 


25 


70 


70 


75 


5 5 


70 


100 


76 


76 


80 


5 5 


2 00 


150 


80 


80 


90 


5 0 


240 



[0038] 



m 2] 



MM 
1 2 



1 2 



7>J>y7**«y7 , fSgS 



Urte %m yf&ft 



- m m 

tj\ j}\ /}\ 
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lo 0 3 9] nffiflaj i ~3 ftt\t>*&m-m&Lrz 

[0 0 4 0] Sfcs Jt»0!l 1 tt. =f2»*#A,?^*l,>fc 10 
2 5-1 0 0'C<DP^*^<, yVvJl-v-X 



[004 1] 



(72)fgW# * 

3EH»Tt8rfc^/NHl500#i6 BJiftfiK 



